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Study about the diagnostic quality of high voltage
Chest roentgenogram

By

Koichi Murakami
(From the Department of Radiology, the Kyushu University Medical
College Fukuoka, Japan Director: Prof. Dr. H. Irie)

I have studied theoretically and experimentally about the influences of the use of high
voltage on the factors which determine the diagnostic quality of chest roentgenogram.

The conclusions are as follows ;

1. In general, the use of high voltage in chest roentgenography improves the diagnos-
tic quality. As routine procedure for daily roentgenogram it is preferable to use X-rays
up to 140 KVp and with relative light filtration such as 1.0mm Al. By the method, we
could give enough exposure to the peripheral part of the ludg field, and the shadow of
the ribs vanished considerably, so it was easy to observe the pulmonary pattern from
hilar part to periphery, and to find out the pathological signs.

On the other hand, the utilization of the 200 KVp or more higher X-rays with heavy
filtration such as 1.5 mm Cu was valuable for special purposes, because it causes both
the decrease of contrast of soft tissue shadow, and almost complete vanishment of rib
shadow.

2. It is necessary to eliminate scattered rays originated from object to get good
result in high voltage roentgenography. If grid was used for this purpose, as the grid
pattern images superimposed on film will cause the deteriorate effects on the diagnostic
quality of this film, it is required to utilize “moving grid”’. In Groedel technique it is
preferable to restrict the field size of the X-ray beam as much as possible by means of
diaphragm system, or it is impossible to eliminate the scattered ray sufficiently.

3. The attenuation of wide beam X-rays with continuous spectrum, which is used in
roentgenogrophy, by materials was studied by photographic film density method. Under
these experimental conditions, the attenuation was approximately exponential, and I could
get “‘apparent attenuation coefficient” as in the case of monoenergetic narrow beam X-rays.
These “‘apparent attenuation coefficients” depend on X-ray tube voltage, filtration, and
wave form of voltage and current in high voltage circuit. It is advaisable to express the
quality of X-rays by a suitable parameter, but this problem is not yet completely Solved.

4. The superimposition of the grid pattern on X-ray photogram will cause the deteri-
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oration of the readability of small faint shadow, and the decrease of contrast in low
density ‘region of the film.

5. The grainess of film blackening was independent of X.ray tube voltage. The
subjective grainess depends on film blackening mainly.

6. The reliability of the high voltage roentgenography equipments are inferior to the
one of the low voltage equipment at least in present time. Namely, the frequency of the

damage of the equipment is higher, and the stability of the exposure time, tube current
is lower, than that of low voltage equipment.
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